Study design: Cross-sectional study. Objectives: To determine the prevalence of falls in human T-cell lymphotropic virus type I (HTLV-I)-associated myelopathy/tropical spastic paraparesis (HAM/TSP) patients and possible factors associated to their occurrence. Setting: Instituto de Pesquisa Clínica Evandro Chagas, Fundac¸ão Oswaldo Cruz (FIOCRUZ) -Brazil. Methods: Thirty-six HAM/TSP patients able to walk at least 20 m were assessed by a questionnaire. Data regarding gender, age, duration of disease (DD), HTLV-I proviral load (HPL), frequency of physical activity (FCA), use of walking aids, functional ambulation level, the number of falls and associated injuries in the last year were reviewed. Multiple correspondence analysis was used to group characteristics of this sample according to the fall occurrence. Results: The prevalence of falls was 63.9% and we observed injuries in 47.8% of the cases. Four groups were identified in the descriptive analysis. One group was formed by faller individuals, men o60 years, independent ambulation, FCAX3 times per week and HPL o6.6 copies per 100 cells (group B). The other one comprised non-faller patients, women X60 years, restricted ambulation, DD X7 years, use of orthosis, FCA 0-1 time per week and HPL X6.6 copies per 100 cells (group D). The others two groups comprised individuals that did not use orthosis (group A) and those that FCA was two times per week and DD o7 years (group C). Conclusion: Falls occur in roughly two-thirds of ambulatory HAM/TSP patients and are associated with significant morbidity. Further studies with a larger number of patients are necessarily to identify risk factors in order to elaborate specific programs to prevent falls in this population.
INTRODUCTION
Human T-cell lymphotropic virus type I (HTLV-I) is a retrovirus that vary in prevalence across different geographic regions, 1 being more prevalent in southwest of Japan; Caribbean; Central and South America; Central and West Africa and Melanesia. The nationwide prevalence of HTLV-I infection in Brazil is 0.45%. 2 The HTLV-I can cause several immune-mediated diseases of the nervous system in which the most common is the HTLV-I-associated myelopathy/tropical spastic paraparesis (HAM/TSP). In Brazil, it is a frequent etiology of progressive myelopathy and HTLV-I is present in up to 40% of patients with chronic myelopathy. 3 It manifests clinically by progressive spastic paraparesis, bladder disturbances, constipation and less conspicious sensory signs. According to Franzoi and Araú jo 4 about 83% of the HAM/TSP patients have sufficient function for ambulation. However, strength, age, low-back pain, duration of disease, asymmetric onset of the symptoms and spasticity may affect the ability to walk. 5 All these factors could result in an impaired gait and consequently, in falls. Indeed, HAM/TSP patients frequently report unexplained falls as an early manifestation of the disease, antedating more specific symptoms of myelopathy such as lower limb weakness or sphincteric disturbances.
A fall could be defined as an unexpected event in which participants come to rest on the ground, floor or lower level. 6 Similar to other neurological diseases, [7] [8] [9] [10] falls and the injuries related to them are also observed in HAM/TSP patients. Although falls are frequently reported by these patients, the risk of falls is not known in this population. Therefore, we sought to identify the prevalence of falls in HAM/TSP patients and the possible factors associated to their occurrence.
MATERIALS AND METHODS
This cross-sectional study was performed at the Instituto de Pesquisa Clínica Evandro Chagas, Fundac¸ão Oswaldo Cruz (FIOCRUZ), Rio de Janeiro, Brazil from July 2009 to March 2010. It was approved by the ethical committee and all the patients signed the informed consent. Only the patients who fulfilled the HAM/TSP criteria proposed by the World Health Organization 11 and were able to walk at least 20 m with or without support were included in the survey. The exclusion criteria were co-infected with human immunodeficiency virus (HIV); diagnosis of other neurological diseases; previous orthopedic surgeries or diseases and cognitive impairment.
After the neurological consultation in the HAM/TSP outpatient clinic, a patient completed a questionnaire under the supervision of a trained physical therapist. The information collected included demographic data, duration of disease, HTLV-I proviral load in peripheral blood mononuclear cells, practice of exercise, the use of walking aids, the number of falls and the occurrence of injuries related to falls in the last year. The Functional Ambulation Classification Scale (FACS) 12 was also applied. This scale is used to determine the different levels of walking ability (0 ¼ non ambulation; 1 ¼ non functional ambulation; 2 ¼ household ambulation; 3 ¼ neighborhood ambulation; 4 ¼ independent community ambulation; 5 ¼ normal ambulation). As all HAM/TSP patients had paraparesis and should be able to walk at least 20 m with or without support, no one was classified into the 'non ambulation' and 'normal ambulation' categories. The 'non functional ambulation' , 'household ambulation' and 'neighborhood ambulation' groups were resumed in the 'Restricted ambulation' group.
Descriptive analyses were performed with the Statistical Package for the Social Science -SPSS version 16.0. Standard deviations, mean and median were used for continuous variables (age, HTLV-I proviral load and duration of disease) and frequencies for categorical variables (demographic, clinic and functional data).
We used the median values of the duration of disease and HTLV-I proviral load to create subgroups for the analysis.
Multiple correspondence analysis 13 was used to group characteristics of this sample according to fall occurrence. This descriptive analysis strategy was used because it is a statistical visualization method for picturing the associations between the levels of many categorical variables. The goal of this technique is to have a global view of the data that is useful for interpretation. It is based on the interpretation of geometric distances plotted, where each point represents the level of the variables analyzed, being interpreted as associations. The graphical display facilitates the intuitive understanding of the relationships among the categories of the variables. Each of the groups indicated by the technique represents a part of the sample with common characteristics. This analysis is useful for exploratory study of risk factors, as well as in the identification of groups with similar characteristics. The advantage is not to suppose about the distribution of the variables, besides its easy interpretation. The inertias (explicative power) were used to define the number of dimensions employed in the graphic visualization of the correspondence analysis. The cluster analysis used the coordinates of the correspondence analysis in order to confirm the groups presented in the graphic. This analysis was performed with the package ca 14 in R program version 2.13.
Finally, the faller and non-faller groups were compared descriptively on the basis of correspondence analysis.
RESULTS
Sixty HAM/TSP patients were assessed for interview, but only thirtysix met the eligibility criteria. The median age was 51.5 (21-77) years; the duration of disease was 7 (2-28) years and HTLV-I proviral load was 6.6 (0.7-54.2 copies per 100 cells). Women represented 69.4% of the sample. About 58% of the patients practiced regular physical activity, including physical therapy.
In the functional assessment, we observed that 63.9% presented at least one fall in the last year and 47.2% of these patients had two or more falls. Injuries were observed in 47.8%. The majority of the patients had an independent community ambulation (52.8%) and used at least one orthosis (75%). Figure 1 demonstrates the result of the multiple correspondence analysis. We were able to select four groups of variables by visual inspection with an explicative power of variability of the sample of 68.6% in two dimensions. These groups were named as: group Athose that do not use any orthosis; group B (faller) -those that had two or more falls in the last year; those that had an independent community ambulation; men; age o60 years; those that practiced exercise three or more times a week and a HTLV-I proviral load o6.6 copies per 100 cells; group C -those that practiced exercise two times a week and duration of disease o7 years; group D (non faller) -those that did not fall or had fallen only once in the last year; women; those that used any orthosis; those that do not practiced exercise or do it once a week; age X60 years; duration of disease X7 years; those that had restricted ambulation and a HTLV-I proviral load X6.6 copies per 100 cells.The cluster analysis confirmed the results of correspondence analysis.
According to the results of multiple correspondence analysis, a comparison of demographic, clinical and functional characteristics between faller (group B) and non-faller (group D) HAM/TSP patients was performed and the results are shown in Table 1 .
DISCUSSION
In the present study, we identified that 64% of the HAM/TSP patients had at least one fall in the last year and this event could be associated with injuries in almost half of the cases. High prevalence of falls had also been described in patients with incomplete spinal cord traumatic injury (75%), 15 multiple sclerosis (54%) 10 and poliomyelitis (67%). 16 In all these conditions, the weakness was the principal factor mentioned to be responsible for falls. Figure 1 Graphic representation of the multiple correspondence analysis of HAM/TSP patients. M: men; W: women; A1: o 60 years old; A2: X60 years old; N: do not use orthosis; Y: use of orthosis; I: independent community ambulation in the Functional Ambulation Classification Scale; R: domiciliary or restricted community ambulation in the Functional Ambulation Classification Scale; NF: no falls or one fall in the last year; F: fallers with two or more falls in the last year; E1: do not practice exercise or do it once a week; E2: practiced exercise two times a week; E3: practiced exercise three or more times a week; D1: duration of disease o7 years; D2: duration of disease X7 years; H1: HTLV-I proviral load o6.6 copies per 100 cells; H2: HTLV-I proviral load X6.6 copies per 100 cells.
Considering that the HAM/TSP is a very disabling condition, 17 only 58% of the patients were engaged in regular physical activities. Because of the variable prevalence of the HAM/TSP around the world, many health professionals are not aware of the pathophysiology or the clinical course of the disease. This scenario results in pitfalls in the treatment and the prescription of exercises that do not necessarily attenuate the progression of the disease or prevent complications such as contractures.
In the faller group, the walking ability seems to be the determining factor for the occurrence of falls in HAM/TSP patients. As observed in Figure 1 , the recurrent fallers (two or more falls) practiced exercise three or more times a week and presented an independent community ambulation. These patients are able to walk in all types of irregular surfaces, including steps, stairs, ramps and curbs. 12 Therefore, the mobility is not a great problem, allowing the individuals to participate in rehabilitation programs and others physical activities. However, the patients in this condition are exposed to environmental hazards, which can compromises the balance. Age o60 years seemed to predispose the individuals to unrestricted walking distance.
The non-faller group was represented by the individuals that used orthosis, had a higher HTLV-I proviral load and the duration of disease X7 years. All these characteristics would suggest that these individuals are more disabled. Nevertheless, it is possible that the use of additional support could represent a protective factor in prevention to falls in HAM/TSP patients, such as observed by Brotherton et al. 18 in individuals with incomplete spinal cord injury. Besides the use of orthosis, the long-time experience with a poor functional condition also contributes to prevent falls. Probably, it makes the HAM/TSP patient to know your limitations and adopt strategies that avoid risk situations. The non-faller group was also represented by the patients that had a restricted ambulation, the age X60 years old and those that do not practice exercise or do it once a week. A worse functional status and predisposition of elderly people to falls probably contributed to limit the mobility in these individuals. This scenario was possibly difficult to the participation in community activities, corroborating the low frequency of physical activities.
Considering that the mean age of the HAM/TSP individuals is about 50 years, elderly patients are not rare in this population. We could speculate that age would be one of the main causes of falls in our sample. However, it is important to note that the proportion of individuals with X60 years in the faller group was only B30%. Hence, the high risk of falls in HAM/TSP individuals cannot be attributed to the advanced age, but probably to the neurological disabilities associated to the HAM/TSP.
There are some limitations in this study. First, the small size of the sample did not allow comparative analyses and, consequently, inferences to HAM/TSP population. Second, the patients were not asked to specify the physical activity practiced, maybe resulting, in some cases, in an erroneous classification. Last, the retrospective acquisition of the number of falls in the last year could be yielded to memory bias, especially in elderly individuals.
In conclusion, falls occurred in roughly two-thirds of ambulatory HAM/TSP patients and are associated with significant morbidity. Independent community ambulation, male gender, age under 60 years, low HTLV-I proviral load and practice of exercise three or more times a week were the characteristics more prevalent in patients with a history of falls. Further studies with a larger number of patients are necessary to identify the risk factors to falls in HAM/TSP patients and to develop specific programs to prevent falls in this population.
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